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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
obtaining a forging molding by forging in only one step; 
wherein the light metal alloy under a semi-molten 
condition coexisting the solid/liquid phases with a solid 
phase ratio of a specific value or less or under a molten 
condition at the temperature right above the melting 
point, is injection molded so as to improve the 
moldability of the injection molding member of the light 
metal alloy. — - — - 

SOLUTION: For manufacturing the material for plastic 
working light metal alloy, a source tip is inserted into a 
hopper 6, forwarded in a cylinder 1 by a screw 2, heated 
by a heater 5, and injected to a die 4 with a high 
frequency injection mechanism 3. After the mold release, 
the preformed material is taken out, and is taken out 
again after forging to be a forged material. At that time, 
after the light metal alloy is made under the semi-molten 
condition of 20% or less solid phase ratio coexisting the 
solid/liquid phases or the molten condition at the 
temperature right above the melting point, it is injection molded. Furthermore, the material being 

plastic worked is heat treajted. The average grain size of the liquid phase is 300 |im or less 
under the semi-molten condition. The temperature for forging is 400° C or less. The light metal 
alloy contains Mg as a base metal and 4-9.5 wt.% Al as an alloy component. 
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* NOTICES * 

Japan Pat nt Offic is n t r sponsible for any 
damag s caused by th use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture technique of the material for light metal alloy plastic working 
characterized by carrying out injection molding after making a light metal alloy into the melting 
status at the temperature of the half-melting status that the solid phase/liquid phase of 20% or 
less of the rates of solid phase live together, or melting point right above. 

[Claim 2] The manufacture technique of the material for light metal alloy plastic working which 
carries out injection molding and is characterized by carrying out plastic working after making a 
light metal alloy into the melting status at the temperature of the half^melting status that the 
solid phase/liquid phase of 20% or less of the rates of solid phase live together, or base material 
melting point right above. 

[Claim 3] Furthermore, the manufacture technique according to claim 1 or 2 characterized by 
heat-treating. 

[Claim 4] The manufacture technique according to claim 1 to 3 that the solid phase mean 
particle diameter in the half-melting status is 300 micrometers or less. 
[Claim 5] The manufacture technique according to claim 2 that plastic working is a forging. 
[Claim 6] The manufacture technique according to claim 5 that forging temperature is 400 
degrees C or less. 

[Claim 7] The manufacture technique according to claim 1 to 6 that a light metal alloy uses a 
base material as magnesium, and contains 4 - 9.5 % of the weight of aluminum as an alloy 
content. 

[Claim 8] The manufacture technique according to claim 3 that heat treatment conditions are T6 
processings. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture 
technique of the material for plastic working of a light metal alloy, especially the Magnesium alloy 
which contains aluminum as an alloy content, and the plastic-working material using it 
[0002] 

[Description of the Prior Art] The light metal alloy which uses aluminum or magnesium as a base 
material, especially the Magnesium alloy which makes aluminum an alloy content are lightweight, 
and attracts attention by performing plastic working, such as forging, as a material which can 
secure a predetermined mechanical strength. However, by the gravity casting, since the **** 
injury of this seed light metal alloy is good, if casting temperature is not made high, a fluidity gets 
worse and a healthy (there are few cavities) casting is not obtained. However, if casting 
temperature is high, since a cooling rate will become small, a material organization becomes 
coarse, a moldability is bad and a large working ratio cannot be taken. Therefore, in order to 
obtain the mold goods of a demand configuration, it is necessary to repeat a manipulation 
repeatedly, on the other hand — although a detailed organization is obtained in a dies casting — 
metal mold — in order to carry out the pressure injection of the molten metal inside at the 
shape of mist, many^Tiinute hole s in a ca sting are included, and serve as a gas defect and good 
forging material is not oBtainea ' — " 

[0003] 1 
[Problem(s) to be Solved by the Invention] In order to raise such forging nature in the light metal 
alloy which uses aluminum and ********** as a base material, it is necessary to obtain the 
casting which has a detailed organization by technique other than a dies casting. Then, zealously, 
when injection molding was carried out as a result of the research, having adopted the half- 
jjieltirj^ji^ method and adjusting the rate of solid phase, or solid phase particle 

size, it found out that the material with a sufficient moldability was obtained and the mold goods 
of a request of injection-molding material with 1 from forging could be obtained. 
[0004] That is, the 1 st purpose of this invention is to offer the haM^melting injection-molding 
technique of manufacturing the material which is excellent in plastic-working nature. It is in the 
2nd purpose of this invention offering the technique of carrying out injection molding of the 
material which is excellent in plastic-working nature, and manufacturing forging mold goods with 
forging at one process. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention 
is in the manufacture technique of the material for light metal alloy plastic working characterized 
by carrying out injection molding, after making a light metal alloy the melting status at the 
temperature of th half-melting status that the solid phas /liquid phase of 20% or less of the 
rates of solid phase live together, or base material melting point right above. 
[0006] According to this invention, it is found out by making the rat of solid phase into 20% or 
less that the good moldability of 70% or more of the rates of a marginal **** lump is obtained 
(refer to the drawing 1 ). If it is made to perform injection molding right above [ base material 
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melting point ] even when not only the half-melting status but all are in the melting status, it is 
found out that the material in which a moldability excels a dies casting can be obtained. 
[0007] The ground for making the rate of solid phase into 20% or less is that the solid phase 
mean particle diameter in the half-melting status becomes small, and the moldability of the solid 
phase mean particle diameter of injection-molding material improves as the parvus so that th 
rate of solid phase is low. If it sees from a solid phase mean particle diameter, it is found out that 
it is desirable that it is 300 micrometers or less, and the rate of a marginal **** lump falls 
abruptly bordering on it (refer to the drawing 2 ). 

[0008] Although the liquid phase section serves as a detailed organization with injection molding 
in the half-melting status in the rate of solid phase although the ground which shows a good 
moldability with 20% or less of injection molding is not certain, and the moldability at the time of 
forging has the above-mentioned good injection-molding object, the solid phase section tends to 
hold the gestalt. Therefore, there are too many rates of a solid phase fraction, or if particle size 
is too large, heterogeneity will arise in a moldability, and it is thought that reducing the 
moldability as whole involves. 

[0009] Since plastic-working nature of the material fabricated by this invention, i.e., forging 
nature, improves, it can perform a forging below 400 degrees C. Thereby, an intensity improves. 
Moreover, since the product of a network shape is made by one forging in addition to injection 
molding, two or more forging dies and cuttings become unnecessary, and the advantage of 
excelling in economical efficiency can be acquired. 

[0010] It is desirable to apply this invention technique to what a base material is magnesium and 
contains 4 - 9.5 % of the weight of aluminum as an alloy content as a light metal alloy. It is 
because a fall of a moldability (rate of a marginal **** lump) is remarkable at less than 4 % of the 
weight when reinforcement of the mechanical strength by heat treatment cannot be desired but 
9.5 % of the weight is exceeded (refer to the drawing 3 ). 

[001 1] As for the light metal alloy obtained by this invention, it is desirable to perform T6 heat 
treatment (solution treatment and artificial-aging-ized processing) as heat treatment conditions. 
Consequently, the residual strain at the time of forging is removed, and the secular change of a 
product configuration do not happen, but the further excellent ductility is given. 
[0012] According to this invention, the injection-molding material which excels continuous 
casting in a moldability can be offered. Since injection-molding material is the billet of a rough- 
forging configuration, it can be used as a final product with forging at one process, and can cut 
down the number of forging processes. Moreover, since the few healthy organization of a cavity 
is obtained, enhancement in the yield can be aimed at. 
[0013] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained, 
referring to a drawing. Magnesium alloys A and B which have the following composition were 
prepared, and injection molding was performed to the bottom of the following condition using the 
haH^melting injection molding machine (form:JLM-450E, Japan Steel Works Make) shown in 
drawing 4 . In addition, among drawing, one is a cylinder, it extrudes inside, and has a screw 2 and 
metal mold 4 is equipped with the high-speed injection device 3 by the back end at the nose of 
cam. Around a cylinder 1 , the heating heater 5 is arranged at the predetermined spacing, and 
heating melting of the material supplied from the hopper 6 formed in the entrance of a cylinder 1 
is carried out one by one. First, the raw material chip cut so that a major axis might be set to 
about 5mm from an ingot is inserted in a hopper. This chip is supplied for every shot in a cylinder 
by the feeder, and is ahead sent in the measurement process which retreats while a screw 
rotates. The temperature control of the cylinder is divided and carried out to eight zones, the 
temperature up of the chip is gradually carried out during conveyance, and the half-melting 
status is reached in the pars anterior. In the latest nozzle section, temperature is made low, a 
freezing plug is formed, defluxion of a molten metal is prevented, and it has become constructing. 
Moreover, Ar gas is passed in order to prevent oxidization in a cylinder and a hopp r. a screw 
carries out high-speed advance of the molten metal sent ahead — metal mold — inside, it is 
high-speed-filled up and the rapid freezing is carried out, and it becomes mold goods and is 
taken out After a mold aperture ( drawing 4 (B)), the rough-forging material W1 by which 
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injection mold "! 6 ^ S ca _ ried out is taken «rt. is installed in a forging upper-and-lower-sides 
type ( drawing (C)), and after forging ( drawing 4 (D)), the mold aperture of it is carried out and 
it takes out a forging . W2 ( Rawing 4 (E)). As for this forging W2, T6 processing is performed as 
finishing after that, although T6 suitable processing serves as 4s levers in this invention at 
material composition — generally — they are high-temperature-aging::1 70-230 degree C 4 - 16 

hours for solution treatment:380-420 degree C. 10 to 24 hours 
[0014] 

[Table 1] — 
Magnesium alloy composition (unitweight %) 

aluminum Zn Mn Fe Si Cu nickel Mg alloy A 8.8 0.45 0.25 0.001 0.03 0 004 0 001 Bal R 72 048 
0.25 0.001 0.03 0.004 0.001 Bal. [0015] 

[Table 2] Injection-molding condition injection pressure 80MPa injection speed 2m / sec die 
temperature 180 degrees C [0016] A Magnesium alloy is cut and is invested in the shape of a 
chip and nothing and a hopper. The rate (solid phase/liquid phase) of solid phase within a 
cylinder was adjusted at the heating temperature in a cylinder, it was adjusted so that the rate of 
solid phase before injection might become 0% from 25%. and it performed injection molding. When 
the rate of solid phase exceeds 20%. it is in the inclination which a micro cavity increases (a 
comparison contrast. notes:view 6. and the drawing 7 are related with an example 6 in the 
microphotography of 49 5 of -the rates of solid phase of drawing 6 . and the microphotography of 
25% o/ the rates of solid phase of drawing 7 ). and it is thought that a moldability is checked. On 
the other hand, the perfect melting status (0% of the rates of solid phase), nothing and dies- 
casting molding were performed for alloy A. a test piece with a diameter [ from an injection- 
mo ding article / in / as shown in drawing 5 / the various rates of solid phase /. and dies-casting 
mold goods / of 15cm ]. and a height of 30cm - preparing ( drawing 5 (A)) - the press upper 
and lower sides - metal mold - it sets until a crack occurs on a front face, equipping in 
between [ HI] ( drawing 5 (B)). heating a test piece at 350 degrees C of test temperatures and 
holding a test temperature If up Shimokane type distance at that time is set to H2 the rate' of a 
marginal **** lump is computable with the following formula (I). 
[Equation 1] 

Rate [ of a marginal **** lump ] = (H1-H2) / H 1x100 (%) (I) 

^ IT^f™" in d , raWlng 1 • The directi °n of the fraction which was the liquid phase becomes 
S? _L.u m ^ 6r ^! propert y after injection molding], and plastic-working nature is good 
Although the moldability gets worse gradually in connection with the increase in the rate of solid 
P .! e L rJ 1 !, XCeeded ' a decreasing rate will become large abruptly. Moreover, even when the 
moldability with dies-casting material was compared and all are changed into the melting status 
(0% of the rates of solid phase), it turns out that the direction of the material of injection molding 
is exceHent ,n a moldability. Dies-casting material is considered because many detailed pores are 
included. 

C ?. 017 a re,at ' 0n between solid P hase Particle size and a moldability was considered about 
alloy A. Consequently, if solid phase particle size exceeds 300 micrometers, the deformation with 
the fraction which was the liquid phase will become uneven, and aggravation of a moldability will 
happen abruptly. It is a general inclination that this solid phase particle size is related to the rate 
of solid phase and solid phase particle size also increases in connection with increase of the 
rate of solid phase. In addition, solid phase particle size is measured by image-analysis 
equipment. y 

[0018] Subsequently, the relation between the content of the aluminum in an injection-molding 
material alloy and a moldability was investigated in 6% of the rates of solid phase, and 1 5% about 
the Magnesium alloy (examples 1-6) of the following composition. Consequently, mean solid 
phase particle size is about 40 micrometers, and it turns out that the direction of 6% of the rates 
of solid phase is excellent in a moldability collectively. Moreover, when th content of aluminum 
exceeded 8.5%, the rate of a marginal **** lump was less than 70%. and it turns out that a 
moldability gets worse. A result is shown in drawing 3 

[0019] 

[Table 3] 
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[0020] Next, the result about the effect of T6 processing is shown in drawings 8 -10. By 
processing after [ forging ] T6 f an intensity and ductility improve by leaps and bounds compared 
with what forged injection-molding material as it was. 

[0021] Although various effects were checked about the Magnesium alloy above, the relation 
between the rate of solid phase and a moldability is a phenomenon peculiar to the light metal 
alloy which carries out injection molding by the half-melting injection-molding method, and can 
apply this invention technique to the light metal alloy which contains magnesium and aluminum 
widely. 
[0022] 

[Effect of the Invention] Since the moldability of the injection-molding material of a light metal 
alloy can be raised according to this invention as explained above, the rough-forging mold goods 
with a sufficient moldability can be obtained, and the last forging can be manufactured by molding 
at one process. Therefore, the number of forging processes can be reduced as compared with 
the case where the conventional continuous casting material is forged. Furthermore, as 
compared with dies-casting material, since there are few cavities, forging is possible. Compared 
with a forging [ injection-molding material ]-as it was thing, an intensity and ductility can be 
raised by leaps and bounds with T6 heat treatment further again. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the graph which shows the relation between the rate of solid phase, and a 
moldability in injection molding of a Magnesium alloy. 

[Drawing 2] It is the graph which shows the relation of the solid phase particle size and the 
moldability in half-melting injection molding of a Magnesium alloy. 

[Drawing 3] It is the graph which shows the relation between an aluminum content and a 
moldability in half-melting injection molding of a Magnesium alloy. 
[Drawing 4] It is the flow sheet which shows the process of this invention technique. 
[Drawing 5] It is the flow sheet which shows the rate measurement process of a marginal **** 
lump of this invention material. 

[Drawing 6] It is the microphotography in which the organization of half-melting injection-molding 
material (4% of the rates of solid phase) which injection molded by this invention technique is 
shown. 

[Drawing 7] It is the microphotography in which the organization of half-melting injection-molding 
material (25% of the rates of solid phase) which injection molded by this invention technique is 
shown. 

[Drawing 8] It is the graph which shows the relation of **** elongation and T6 heat treatment. 
[Drawing 9] It is the graph which shows the relation between the tensile strength of T6 material, 
and the existence of forging. 

[Drawing 1 0] It is the graph which shows the relation between the elongation of T6 material, and 
the existence of forging. 
[Description of Notations] 

1 A cylinder, 2 A screw, 3 A high-speed injection device, 4 Metal mold, 5 A heating heater, 6 
Hopper. 
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DRAWINGS 



[Drawing 6] 




[Drawing 8] 




[Drawing 1] 
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[Drawing 3] 



http://www4Jpdljpo.go jp/cgi-bin/tran^web_cgi_eije 



2002/04/01 



3/4 V 



■ @f§2p : 6% 
0 Mm 




4 6 8 tO 



&&*<DmzSkttM (wt%) 

[Drawing 4] 




N 4 

[Drawing 1 0] 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_eije 



2002/04/01 



4/4 V 




[Dr awing 5] 





015 



(A) 



8 



±31 



CB) 



TS5 



HI 



CO 



H2 




[Translation done.] 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2002/04/01 



(i9)e*©ftfw (jp) 



02> & m ^ $6 < a > 



Sfrm^l 1-104800 

(43)^81 B ¥f£ll*£(1999) 4 S20B 



C51)Inta. s 
B 2 2 D 17/00 
17/20 
C 2 2 C 1/02 

23/02 



mm** 



5 0 1 
503 



F I 

B2 2D 17/00 Z 

17/20 G 

C 2 2 C 1/02 5 0 1 B 
503L 

23/02 

8 OL i± 6 H) S**Hfc«< 



(21)ffiB*# 


4&WF9 -263903 


(7DWHA 


000003137 










(22)tfWB 


JfrS 9 ^(1997)9/1298 




j£»jR£25iiwfr*^» 3 # i ^ 






(72)&9» 
























(72)3S9» 
























(72)5g91# 


a* 






















(74)f$3A 













(54) c#9i<z>£*M ^«£r&M&au:of§ &tt&&zmmBn:&v>9ti&x& 

8 00 



(57) imm 



3 




O 5 JO 16 20 25 30 35 40 



(2) 



[M£& i ] «&r££*b«*2 owtiToiti/ 

[|j|*I2 ] i^I^^lflf2 0%«T<DB«/ 

[S»*H 6 ] »i»Ififl^ 4 0 0 •CHT'C* 
^Miltr^^-)A4-9 .5Sl%^Wt 20 

im>m 8 1 fawwfefrtfT 6 *mv $> zm&m 3 §e 

[IHIMNnclHl] 
[000 1 ] 

C 0 0 0 2 ] 30 

* ^ ■> wir *>-^»3fi«jkz>satt»ix*«r 
c ± cc <t o MKaHMHMue«mir ft *xt* t uta 
gs*vci>2. oa>i/ft**6, co«Si«^ii(S^ 

»«ti3»ftb. «£ft <»*©**cOJH*W» 
6ft ft en iC5^ «SiBK*«*^i- ft«UW* 

x«#?*ft<&titti>. *<otc&* Mtjettaduea* 40 

S£fca&K\ raKfc»X**0iSTeM»***. 

ftl>. 

[0003] 



4HI¥ 1 1 - 1 0 4 8 0 0 

2 

m&s&n z> c <b ^ z> c <b * maj u 
[ooo4] -rft*>*>. #nm<om i ©sttw:. mm 
xtt«c«n&««*«a-r &¥*B*Bfi»B#ffi*«« 
T€>cicc^^ 0 *»wo»2cc>aMjisaBttiinxtt«:« 

[000 5] 

[0 00 6] *SMiK:J:fttt fc I^2 0%OTit 

b <*: o jswttawi -s*w*»& cimsc 

[0007] @*b^£ 2 o%vcF£?z>m&imtm& 
&MZ£*mi^K*vzmm^ti&&'i^ < ft 

is]_t-r£a>6-e<fc£ 0 i«wiis*^*tifcc. 300. 

^«^ccd£T^^c«b^mm$nr^6 <ei2# 

ED o 

[0008] t^mmm&mtmz 2 0 %^xf<om 

L T CD flR»tt ^«£T S H Z> C t BQ^- T ^ ^ <E> <b t> tl 
[0009] *^«C J:oTjaaBS*i***t«iattlIDX 

14. rft*>^. «je»ixtt3W^±:r*<or. ^^jox^ 
4 0 o*ci^Trtf^c<b^-c#^o -entCcfco, 

[0010] @#JI^fe£ irti. *ts*?J» 
l>. 4SS%*»r«^SCCi:*««^KcDit»^ 



10 



ft. 9^jtm<Dm&&<vmcp>r. 2*>icmtitcm& 
co o i 2] *iwecj:ti«. &tm&£'ommicm 

x . £ o ©ft±#0ft * . 
C d o 1 3 ] 

X. H^tlU^^lt^. &T<D&0c£WT& 
^*i^Ai^A. B£JB;&U H4«C^T*jfflMH 
fctifi£7fc& <£K: J LM-4 5 0 E. <*5£#ttB*»IH 

fix.. ««€C»«3SHUMI«3^:. ^CCti£M4#§€ B«&SWt«M : 

i$nri^. s>u>^i<D^fflcc«»o^t-^5^BFf 20 * 0 

«®IWW"Cffi»3ft. >>V>yi (DAODK&tt/c** [0 0 14] 

'<~6frhta^2tizffitzm'Ximim?zji5tcrj: c^i ] 



(3) #H*J¥1 1 - 1 04 80 0 

4 

ft. **y*-#HlteO&#6»iIT*StSX 

ffcc*j^rB?r^tcji6ft5o ^';>^i8o(Dy->{c 
#«SftSffiW»3ftr:bD. *v:/tt*«*cc»*«: 

x;i/gpr«?ss^< Lxmrn^^^^m^o, 

oT^om^ft^o ww^^ftfc^it^wwni^ 
(S4 (b> ) % skowu mik±Tmft<>c&mi, 
(S4 (o ) . mm®. (04 (d> > . i^tutia 
^ D a n w2^a5[oai-r (04 (e> > . coiji& D a a w2« 

^<D&f±±Cf£0TT6^ga%£ft£o ^^CCfeli 

*f*&tffrfl:#yi : 3 8 0-4 2 O'C, 10-2 41 
1 70-2 3 0'C. 



4— i emmxt. 



A I 
8.8 
7.2 



Zn 
0.45 
0.48 



Mn 

0,25 
0.25 



Fe 
0.001 
0.001 



S i 
0.03 
0.03 
* 6, 



Cu 
0.004 
0.004 



^£A 
B 

[0015] 

c^2] timatmtft 30 

fcJffiJE 80MPa 
frttUil^ 2m/sec 
^tSS 1 8 0 - C 

[00 16] ^#*isV/*ttl**m\OXWBttK£tj: 
u ><-cc&A<*ftS. >#F*TCOB*B35 (@ 

07 <0Btl^2 5%<D^t£¥m£Jt$^M. £ : 0 *40 

RRJM8*j&** = (H1-H2)/H1X100 



N i 
0.001 
0.001 



Mr 
Bal. 
Bal. 



«?&6<D&SLfeft&. fife*, ^A*2fe£*»«B 
<Hffl*0K) ±£U *-f**Xf-JSR»£tTofc. 0 

-T + ^X h^ n a n A>6iESl 5 cm. 3 0 c m<D« 
g^^rffl^U (05 (A) ) % ^UX±T^SSLWH1CC 
K4ft/ (0 5 ( B) ) % KKWJK3 5 0-CCCS»>4-«:a 

<!:. (I) «cJ:»)IRIMBitji***«»ar*&. 
[»1 ] 



(I) 



*tticc#r>r. jieBttix%ff(cSfbLri»<^ % 20% 

T^3K«t^fc«)i*it6ft*. 
CO 0 1 7 ] ^A«cot»rHffl«[!Si^tt<S:OKI(^ 



50 



£. suet* 

OiffJ^^ftS, 

[00 18] ^Xc^r. WTCDJfflfiJt<0*7y*^0A^ 



) 



(4) 1 - 1 0 4 8 0 0 

5 6 

mtAoT, ^iL/r©tBm6%<D^^0tiCCffiii [0 0 1 9 ] 

5C<t##fro/c., £tc. 7;l/$-^A©MI^8. [£13] 



w t % 





A 1 


Zn 


Mn 


S i 


N i 


C u 


Fe 


Mg 




4.2 


0.50 


0.20 


0. 04 


0. 001 


0. 005 


0. 001 


m 




6.2 


0.48 


0. 25 


0. 03 


0.001 


0.004 


0.001 


m 




6.8 


0.45 


0. 22 


0.04 


0.001 


0. 005 


0.001 


m 




7.3 


0.47 


0.25 


0.03 


0. 001 


0. 004 


0. 001 


m 




8.4 


0. 42 


0.23 


0. 03 


0. 001 


0.005 


0. 001 






9.2 


0.48 


0.23 


0.03 


0.001 


0. 005 


0.001 





[00201 t 6&s<D^cco(,>r<E>*£m£l * 

[002 1 ] J^±^y*^A^teOl>ra*<D&£l 20 
[00223 

«^(DWHl««tt<DiS»tt £ ifiLh $ £ c <h #r # 
Wot, f£3fe(Oai«ttljfttt«:»ft-r^i8^(CJt 30 

[■■OMIttlMl] 

[11] ^^^^A^©«ajJS^K:*j^-5H«* 



[H3 ] 2*tt<o¥mmmm&ictovt2> 

So 

[14 ] *!6TOF«©IS**t7 >- h-c* 

[fa 5 ] ^wjRttoBWB^i&^WJfixe^-r 

[06 ] *»i!8*ttrWW^0fc^BfcHfflia»» 

[19] t 6 tt<Ds\w&t£tmm<omm<om%*7n'? 

[110] T Gtt<Di$V£&&<Dmm<Dm{&*7n? if 

i 2 3 mmmmteft, 4 

5 JjO&fc:-*. 6 



[16] 



[17] 





[18] 



(5) 



ftffiW- 1 1-10 4 8 0 0 



12] 



too 

g 90 

% 80 

be 

— 60 
14 50 





























01B 
















-ft* 


MA 





















































O 5 fO 15 20 25 30 35 40 

mm* m 



too 



90 



I BO 

8 

so 





















mm 


«A 













































































0 50 fOO 150 200 2SO 30O 350 400 
Sffittff (Am) 



[S3] 



■ SN&e : 6 % 
tft4 o ttm 




4 6 B tO 

[010] 



12 
10 



Hga±Tg 




[04] 



r**/f— 6 




AS 4 




coma ™ 




(6) 



1 1 - 1 0 4 8 0 0 




C5i)Int.Cl * 

C 2 2 F 1/06 
// C 2 2 F 1/00 



mm** 

6 0 8 
6 1 1 
6 8 1 
6 8 3 
6 9 1 



F I 

C 2 2 F 



1/06 
1/00 



608 
6 1 1 
6 8 1 
6 8 3 
6 9 1 B 
6 9 1 C 



02)mM% mm m 



